The HMG-I(Y) A.T-hook peptide motif confers DNA-binding specificity to a structured chimeric protein.
Chromosomal translocations involving genes coding for members of the HMG-I(Y) family of "high mobility group" non-histone chromatin proteins (HMG-I, HMG-Y, and HMG-IC) have been observed in numerous types of human tumors. Many of these gene rearrangements result in the creation of chimeric proteins in which the DNA-binding domains of the HMG-I(Y) proteins, the so-called A.T-hook motifs, have been fused to heterologous peptide sequences. Although little is known about either the structure or biophysical properties of these naturally occurring fusion proteins, the suggestion has been made that such chimeras have probably assumed an altered in vivo DNA-binding specificity due to the presence of the A.T-hook motifs. To investigate this possibility, we performed in vitro "domain-swap" experiments using a model protein fusion system in which a single A. T-hook peptide was exchanged for a corresponding length peptide in the well characterized "B-box" DNA-binding domain of the HMG-1 non-histone chromatin protein. Here we report that chimeric A. T-hook/B-box hybrids exhibit in vitro DNA-binding characteristics resembling those of wild type HMG-I(Y) protein, rather than the HMG-1 protein. These results strongly suggest that the chimeric fusion proteins produced in human tumors as a result of HMG-I(Y) gene chromosomal translocations also retain A.T-hook-imparted DNA-binding properties in vivo.